The Cobra Perilaryngeal Airway TM (Cobra PLA) and the Proseal Laryngeal Mask Airway TM (Proseal LMA) provide higher sealing pressures than the classic LMA. The authors compared the clinical effectiveness of these two airway types for controlled ventilation during laparoscopic cholecystectomy. Methods: One hundred and twenty patients (ASA physical status I-II, aged 18−65 yrs) scheduled for laparoscopic cholecystectomy were randomly allocated for airway management with the Cobra PLA or the Proseal LMA. Anesthesia was induced and maintained with propofol and remifentanil using a target controlled infusion system. Insertion characteristics, anatomical positions, airway adequacies, ventilation efficacies, degrees of gastric distension, and postoperative adverse events (sore throat, dysphagia, and dysphonia) were noted.
INTRODUCTION
Several supraglottic airway devices have been introduced as alternatives to endotracheal tubes, for use with either spontaneous or positive pressure ventilation. Recently a new supraglottic device, the Cobra Perilaryngeal Airway TM (Cobra PLA) (Engineered Medical systems, Indianapolis, USA) was introduced for clinical applications. Several studies have demonstrated that the Cobra PLA is safe and effective, and that it provides higher sealing pressures than the classic laryngeal mask airway (LMA) during controlled ventilation [1] [2] [3] [4] [5] [6] .
The Classic LMA has been successfully used during laparoscopic surgery [7] [8] [9] , but it sometimes seals poorly, which reduces the efficacy of positive pressure ventilation. On the other hand, the Proseal Laryngeal Mask Airway TM (Proseal LMA) (The Laryngeal Mask Company, Henley-on-Thames, UK) provided higher sealing pressure and more effective ventilation than the Classic LMA during laparoscopic cholecystectomy [8, 9] .
Furthermore, the Cobra PLA has been reported to provide higher sealing pressure than the Classic LMA during gynecologic laparoscopy [6] . However, no comparative study has been undertaken on these two devices for controlled ventilation during laparoscopic cholecystectomy.
Thus, in this study, we compared the clinical effectiveness of the Cobra PLA and the Proseal LMA for controlled ventilation during laparoscopic cholecystectomy.
MATERIALS AND METHODS
The Institutional Ethics Committee of Dong-A University
Hospital approved the study protocol, and all patients gave written informed consent. One hundred and twenty patients Anesthesia was administered in the supine position with the patient's head on a standard 7 cm high pillow. Standard monitors (electrocardiography, noninvasive blood pressure, and pulse oximetery) were placed, and the bispectral index (BIS) was monitored using an Aspect A1000 Ⓡ EEG monitor (Aspect Medical System, Newton, USA). Anesthesia was induced and maintained with propofol and remifentanil using a target controlled infusion system (Orchestra Ⓡ , Fresenius Vial, France).
Propofol and remifentanil were initially infused at effect-site target concentrations of 4 μg/ml and 3 ng/ml, respectively.
When the BIS fell below 60, rocuronium 0.5 mg/kg was administered to facilitate airway placement. Effect-site target concentrations of propofol were adjusted to maintain the BIS be- Neuromuscular blocks were antagonized near the end of surgery. Airway devices were removed when patients were breathing spontaneously and able to respond to a verbal command. The presence of any blood on a device and adverse events were noted at airway removal. Before discharge from the recovery room, postoperative nausea and vomiting (PONV), sore throats, dysphagia, and dysphonia were noted. Non-blinded trained observers collected data during anesthesia, and blinded trained observers collected data after device removal.
Data are expressed as means ± SD or as numbers of patients (%). Continuous data was analyzed using the unpaired t-test, and categorical data was analyzed using the chi-square test. P values of ＜ 0.05 were considered statistically significant. Values are means ± SD and numbers of patients. PLA: perilaryngeal airway, LMA: laryngeal mask airway, BMI: body mass index. Data of two cases in the Cobra PLA group were excluded after pneumoperitoneum. Values are means ± SD and numbers of patients (%). Data of two cases in the Cobra PLA group was excluded after pneumoperitoneum. PLA: perilaryngeal airway, LMA: laryngeal mask airway. *P ＜ 0.05 compared with the Cobra PLA group, † P ＜ 0.05 compared with the value before pneumoperitoneum in each group.
RESULTS
Sixty patients were enrolled in each group. In one patient in the Cobra PLA group, tracheal intubation was needed due to inadequate ventilation before pneumoperitoneum, and in another patient in this group, the laparoscopic procedure was converted to an open procedure because of a surgical problem. These two cases were excluded from data analysis after pneumoperitoneum. The Cobra PLA and Proseal LMA groups were comparable in terms of age, sex, weight, BMI, peritoneal insufflation time, and anesthetic time. Total doses of propofol, remifentanil and rocuronium were comparable in the two groups ( Table 1 ).
The performance data of both devices are summarized in Table 2 . Successful first-time insertion rates of the two devices were not significantly different (Cobra PLA, 85.0%; Proseal LMA, 95.0%; P = 0.063), and mean insertion times were similar in the two groups. The mean air volumes in cuffs to achieve a cuff pressure of 60 cmH2O were 51.5 ± 5.2 mL for the Cobra PLA group and 27.6 ± 5.7 mL for the Proseal LMA group. Airway position scores, as determined by flexible fiberoptic bronchoscopy, were similar in the two groups.
Before pneumoperitoneum, mean airway sealing pressure was not different between the two groups, but mean peak inspiratory pressure was higher in the Cobra PLA group (P ＜ 0.05). Peak airway pressure significantly increased during pneumoperitoneum in both groups versus pre-pneumoperitoneum (P ＜ 0.05). During pneumoperitoneum, the mean airway sealing pressure and the peak inspiratory pressures were similar in the two groups. Mean maximum leak fractions were similar (6.0 ± 3.0% in the Cobra PLA group and 6.3 ± 2.8% in the Proseal LMA group). An audible leak occurred in 6 patients in the Cobra PLA group and in 5 patients in the Proseal LMA group, but the maximum leak fraction in these patients was less than 15%. During pneumoperitoneum, both oxygenation and ventilation were optimal in all patients in both groups.
The number of airway intervention (adjusting head or neck position, or changing depth of insertion, or applying jaw left) required for adequate ventilation was similar in the two groups.
Degrees of gastric distension, assessed by surgeons immediately before laparoscope removal, were similar in the two groups. Incidences of blood staining on airway tube, PONV, sore throats, dysphagia, and dysphonia were not different between the two groups (Table 3) .
DISCUSSION
This study showed that the Cobra PLA and Proseal LMA devices had similar insertion characteristics, airway sealing pressure, gastric distensions, and adverse effects. Both devices The first-time insertion success rate was lower, but not significantly so for the Cobra PLA (85%) than for the Proseal LMA (95%). However, our experience with the Proseal LMA (＞ 500 attempts) was substantially greater than that with the Cobra PLA (＞ 50 attempts). Moreover, the first-time insertion success rate for the Cobra PLA in this study was lower than those reported previously (＞ 95%) [3, 4] , and our first-time insertion failure rates for the Cobra PLA reduced with increasing experience.
No study has previously compared the anatomical positions of the Cobra PLA and the Proseal LMA. Gaitini et al. [3] showed that fiberoptic scores were similar for the Cobra PLA and the LMA Unique, and van Zundert et al. [2] showed that endoscopically determined anatomical positions were better for the Cobra PLA than for the LMA Unique. Brimachcombe et al. [13] showed that fiberoptically determined anatomical positions were better for the LMA Classic than with the Proseal LMA. However, in the present study, fiberoptically determined anatomical positions were similar for the two devices.
The Classic LMA has been successfully used during laparoscopic surgery [6] [7] [8] , but it sometimes seals poorly, which reduces the efficacy of positive pressure ventilation during pneumoperitoneum. However, the Cobra PLA [6] and the Proseal LMA [8, 9] provide a higher sealing pressure for laparoscopic surgery, which probably offers an additional safety reserve, especially during laparoscopic surgery. In the present study, the sealing pressure of the two airway devices were similar, and both were higher than those previously reported for the classic LMA [6, 8] .
The leak fraction of the Proseal LMA found in the present study concurs with that reported (7 ± 4%) by Natalini et al. [9] Moreover, we found that maximal leak fractions of the Cobra PLA and Proseal LMA devices during pneumoperitoneum were similar. The use of a higher airway pressure in combination with supraglottic airway devices during pneumoperitoneum may increase gas flow into the stomach and thus increase gastric distension. During pneumoperitoneum, an audible leak occurred in 6 patients in the Cobra PLA group and in 5 patients in the Proseal LMA group, but maximum leak fractions in these patients were less than 15%. Moreover, head or neck position adjustments reduced audible leak and leak fraction in these patients.
The Proseal LMA has been shown to better facilitate gastric tube passage through the drainage tube [8, 9, 13] . However, in the present study, a nasogastric tube was introduced to provide similar study conditions into the stomach before Cobra PLA or Proseal LMA insertion, and stomachs were decompressed via a nasogastric tube before starting mechanical ventilation.
Moreover, degrees of gastric distension as assessed by surgeons laparoscopically were similar for the two devices. These results agree with the findings of Maltby et al. [7] who compared the Proseal LMA with an endotracheal tube for laparoscopy cholecystectomy.
The two devices had similar incidences of postoperative sore throats, which probably have a multifactorial etiology, as described by Gaitini et al. [3] They are likely to be caused by a combination of airway trauma on insertion and pressure exerted by the cuff on the pharyngeal mucosa. The similar incidences of blood on the airway observed in the two groups suggest similar degrees of mucosal trauma. It is also likely that the mucosal pressure was similar because the intracuff pressure was set at 60 cmH2O for both devices. 
